INTRODUCTION
Accepted: October 11, 1999 Implantation of the embryo in the Fallopian tubes is is lacking. Therefore, much of our knowledge about implantation, accounting for 78% of ectopic pregnan- (Fig. 1) gesterone in concentrations of 0.5 or 1, 2, 4, and 6 ng/ ml; human menopausal gonadotropin (hMG) (PergoThe slide coverslip preparation of the ciliated epithenal, Teva, Israel) or LH (Sigma) or pure FSH lium is placed on an electrically controlled warm stage (Metrodin, Teva, Israel) all in concentrations of 15, at 37ЊC and examined by phase-contrast inverted 150, 300 mIU/ml. The CBF was measured after 24 hr microscopy (I-135, Zeiss, Germany) under objective of incubation. Then the media were exchanged with lens 40ϫ. The cilia are positioned to interrupt the DMEM:F12 medium without the addition of hormones passage of light through an adjustable slit and the and the CBF was measured again 24 hr later. In every output is monitored with a photodiode (UV-444 BQ, experiment, for each type of medium, the CBF were EG&G, USA) and amplifier (2061, Tektronix, USA). measured in 4-16 pieces (originated from the same The electrical signals are fed into a digital storage tube), 10 times per piece, using the photoelectric techoscilloscope (2212, Tektronix, USA) for viewing of nique. The effects of the tested hormones on the ciliary ciliary activity. CBF values are obtained by counting activity were determined as the percentage of change the number of ciliary beats recorded in 0.5-0 intervals in CBF compared to the controls. and are expressed in Hz.
Statistical Analysis Preparation of the Organ Cultures
Results are expressed as means (SD). Mean values Normal-looking Fallopian tubes from women underof CBF in DMEM/F12 and IVF media were compared going hysterectomy were collected into DMEM/F-12 by unpaired t test. Comparisons between the treated medium (Beit Haemek, Israel) containing Streptomygroups were carried out by one-way analysis of varicin (100 g/ml), Penicillin (100 IU/ml), 10% Fetal Calf ance (ANOVA). If significance was obtained with Serum, and L-Glutamine (4mM) buffered with 15 mM ANOVA, the Newman-Keuls test was used for multiple HEPES buffer. Tubes were placed on ice and taken to comparisons between groups. P Ͻ 0.05 was considthe laboratory within 30 min of removal. The ampulered significant. lary region was dissected out in a laminar flow cabinet,
RESULTS
Incubation with P for 24 hr at concentrations of 0.5, 1, 2, 4, and 6 ng/ml, reduced the CBF to 74.6% (8.2%, 71.0%) (9.0%, 66.0%) (1.4%, 64.0%) (1.8% and 62.6%) (1.54%), respectively, of the CBF measured in controls (Fig. 2A) . All the treated groups were found to be significantly different from the control group (P Ͻ 0.001). It was also observed that in culture media with P of 2 ng/ml or greater, about 50-70% of the cilia were paralyzed. When the medium with P was replaced with DMEM:F12 alone, after 24 hr incubation, the mean CBF in all the treated groups were between 94% and 96% of the control level (P Ͻ 0.001) ( Fig. 2A) . Cilia which did not move after 24 hr incubation with high levels of P regain their motility. Incuba- the incidence of tubal infertility and ectopic pregnancy (4) . Data about the effects of hormones on the tubal muscles and ciliary function are conflicting. Pauerstein (5) suggested that estrogens increase and progestins decrease smooth muscle contractile activity particularly in the isthmic portion. On the other hand, Pulkkinen and Jaakkola (6) observed that when the serum progesterone level is low, the oviduct, mainly the isthmus segment, shows characteristics of dysfunction. Jansen (7) suggested that changes in the ciliary activity and ciliary morphology are estrogen-dependent in the sense that E 2 causes differentiation of ciliated cells, including ciliogenesis. Progesterone has an antagonistic effect to estrogen, and prolonged exposure to progesterone causes cilial regression. A high correlation was found between the number of ciliary cells and the ciliary function (8).
There is evidence that high levels of progesterone are related to the occurrence of ectopic pregnancies. The risk of ectopic pregnancy among women using progestin oral pills or progestin implants for contraception is two to five-fold compared to other women of childbearing age (9,10). The incidence of ectopic pregnancy among the progesterone-bearing IUDs is also considerably greater (16.3% of the pregnancies) than observed with placebo device (5.1% of the pregnancies) (11). It seems to be well established that women who undergo treatment with human gonadotropins run a greater risk of tubal pregnancy. The risk is more than risk is further increased (12). A higher rate of ectopic pregnancy (4.9%) has also been reported among IVF pregnancies in the United States and Canada (13). McBain et al. (14) observed in women without eviml for 24 hr induce a slight increase in the mean CBF (103.7%) (2.7% and 104.3%) (1.7%) (P ϭ 0.002) (Fig. dence of tubal pathology, an association between ectopic pregnancy and elevated urinary estrogen excre-2B). When the mediums with E 2 were replaced with DMEM:F12 alone, after 24 hr of incubation, the mean tion in the peri-ovulatory phases of induced ovulatory cycles. They implied that high estrogen levels may CBF in the treated groups was not significantly different from the control group (P ϭ 0.08) (Fig. 2B) . Incuinduce abnormal tubal embryo transport.
In the present study, we showed that the addition bation for 24 hr with Metrodin, Pergonal, or LH at concentrations of 15, 150, and 300 mIU/ml did not of P to the culture medium markedly decreased or even blocked the ciliary activity in a dose-dependent affect ciliary motility (P ϭ 0.23, P ϭ 0.55, P ϭ 0.41, respectively).
fashion. It has been suggested that in the ampulla, the cilia is the main factor in the propagation of the egg (6,15). Our data may explain earlier findings of increased rates of EPs, especially in the ampulla, DISCUSSION among women using progestin-only pills, injectable progestin preparation and progestin coated intrauterine Ovum transport in the human oviducts involves two main effectors: ciliary motility and muscle contractildevices. In contrast to previous studies (7), we have found that incubation in media without sex steroids or ity. Decrease in oocyte cumulus complex pick up and transport as a result of a decrease in CBF may increase with high E 2 levels did not affect CBF. We conclude 
